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DETAILED ACTION 

Claims 3-11 and 13-21 were rejected in the Office Action entered on 6 March 2008. 

A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on 8 September 2008 has been entered. 

The 8 September 2008 submission comprised a request for reconsideration. 

Claims 3-11 and 13-21 are pending in this application. 

Claims 3-11 and 13-21 are rejected. 

Information Disclosure Statement 

1. The information disclosure statement (IDS) submitted on 8 September 2008 is in 
compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure 
statement is being considered by the examiner. 

In that IDS, the citation for reference CL cites 178 pages. Only 125 pages have been 
received. Also, references CAA, CHH, and CII have not been found. These citations have been 
lined through and the references have not been considered. 

The citation of reference CJJ has been corrected by the Examiner to include the date 
found on the first page of that reference. 
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Response to Arguments - 35 USC §103 

2. In response to the previous rejections under 35 U.S.C. § 103 based upon Kenny, Farwell, 
and Emery, Applicants argue primarily that none of the references disclose a plurality of thermal 
sensors placed at different locations on an integrated circuit nor sensing temperature at a plurality 
of different locations on an integrated circuit, as recited by the independent claims. 

The Examiner has fully considered this argument and finds it persuasive in combination 
with the remainder of Applicants' remarks. Accordingly, the previous rejections have been 
withdrawn. New grounds of rejection have been entered below. 

The Kenny reference is relied upon in the new grounds of rejection entered below. 
Applicants' remarks regarding the Kenny reference have been fully considered, but would not 
overcome the new rejections. In those remarks, Applicants refer to the previous Office Action as 
conceding that Kenny does not expressly suggest "an averaging mechanism as recited by the 
claims." (Remarks, page 5) Upon further consideration of the Kenny reference, Kenny does 
teach an averaging mechanism ["The 'hot' and 'cool' samplings are averaged through an 
up/down counter. " (column 2, lines 2-17)]. 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. § 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
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having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. § 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

3. Claims 3-5, 8, 13-15, and 18 are rejected under 35 U.S.C. § 103(a) as being unpatentable 
over US Patent No. 3,383,614 to Emmons et al. ("Emmons") in view of US Patent No. 5,287,292 
to Kenny et al. ("Kenny"). 

Regarding claim 3, Emmons teaches: 

An integrated circuit comprising ["This invention relates to temperature stabilized 
semiconductor devices... " (column 1, lines 20-30)]: 

A plurality of thermal sensors each placed in one of a plurality of different locations on 
the integrated circuit ["In accordance with a preferred embodiment of this invention, this is 
accomplished by fabricating the substrate, its insulation from the ambient, and the components 
on the substrate in such a manner as to establish a controlled temperature gradient pattern over 
the substrate as a result of the introduction of heat to the substrate by a heater located on the 
substrate. A plurality of sensors are positioned at the other end of the substrate and arrayed so 
as to determine the effective center of sensing within a control region..." (column 2, lines 10- 
30)]; 
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An averaging mechanism to calculate an average temperature from the plurality of 
sensors [ "The sensors and heater are part of an electrical amplifier which produces a negative 
thermal feedback and maintains the average temperature of the control region within a given 
temperature range" (column 2, lines 10-30); See sensors D1-D14 in FIG. 1; "All of the other 
sensing elements, i.e., the diodes D1-D14, are disposed at the opposite end of the substrate 10. 
It will be noted that the diodes D1-D14 are also disposed symmetrically about the axis 60 and 
are also spaced transversely from and extend longitudinally of the axis 60 so as to sample the 
temperature of the substrate around the control region 25. The transistors Ql and Q2, which 
also act as sensors to a small degree, are located on the axis 60. " (column 4, line 47 - column 5, 
line 5)]. 

Emmons does not teach a register associated with the averaging mechanism as claimed. 

Kenny teaches a CPU integrated circuit with a heat regulator circuit on the same 
integrated circuit as the CPU, including a register associated with the averaging mechanism to 
store a threshold temperature value and interrupt logic associated with the averaging mechanism 
to generate an interrupt if the calculated average temperature exceeds the threshold temperature. 
["'Hot' and 'cold' readings are averaged through an up/down counter. If the counter 
increments (i.e. measures the CPU speed to be 'hot') more than it decrements (i.e. measures the 
CPU speed to be 'cool'), the count will eventually reach a threshold value that will trigger 
regulation of the CPU speed. Whenever the threshold is reached, the CPU clock speed is 
slowed." (column 2, lines 2-18)]. The Examiner submits that a "counter" necessarily involves a 
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register, and a CPU that "triggers regulation of the CPU speed" necessarily involves interrupt 
logic to generate an interrupt. 

Emmons and Kenny are analogous art because both are directed to thermal control of 
integrated circuits. 

Kenny expressly provides motivation to combine the teachings, such as to ensure the safe 
operation of a circuit that has reached its "thermal equilibrium" [ "An integrated circuit operating 
at a constant fixed level of activity has an equilibrium temperature which is eventually reached. 
At equilibrium, the heat lost to the surroundings of the circuit on average equals the heat 
generated by the circuit. The temperature therefore remains roughly constant. Unfortunately, 
the equilibrium temperature of an integrated circuit is often above the safe operating 
temperature and a cooling scheme is needed. " (Kenny, column 1, lines 10-18)]. By combining 
this feature with the teachings of Emmons, a "temperature stabilized semiconductor device" 
having a plurality of sensors and an averaging mechanism is improved by slowing CPU speed to 
prevent excessively hot and unsafe operating temperatures. 

Therefore it would have been obvious to a person of ordinary skill in the art at the time of 
Applicants' invention to combine the teachings of Emmons and Kenny to arrive at the invention 
specified in claim 3. 

Regarding claim 4, see Kenny, column 2, lines 2-18 (shown above). 
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Regarding claim 5, Kenny teaches that the register is programmable by the integrated 
circuit [ "The circuit is forced to cool if a count on the up/down counter reaches a programmable 
threshold. " (abstract)]. 

Regarding claim 8, Kenny teaches clock adjustment logic to control the temperature of 
the integrated circuit by increasing and decreasing an integrated circuit clock frequency in 
response to the calculated average temperature [ " 'Hot' and 'cold' readings are averaged through 
an up/down counter. If the counter increments (i.e. measures the CPU speed to be 'hot') more 
than it decrements (i.e. measures the CPU speed to be 'cool'), the count will eventually reach a 
threshold value that will trigger regulation of the CPU speed. Whenever the threshold is 
reached, the CPU clock speed is slowed. " (column 2, lines 2-18)]. 

Regarding claim 13, Kenny teaches comparing each of the plurality of sensed 
temperatures to a threshold and generating an interrupt in response thereto (column 2, lines 2- 
18). 

Regarding claim 14, Emmons teaches a sensing temperature at a plurality of different 
locations on an integrated circuit [ "In accordance with a preferred embodiment of this invention, 
this is accomplished by fabricating the substrate, its insulation from the ambient, and the 
components on the substrate in such a manner as to establish a controlled temperature gradient 
pattern over the substrate as a result of the introduction of heat to the substrate by a heater 
located on the substrate. A plurality of sensors are positioned at the other end of the substrate 
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and arrayed so as to determine the effective center of sensing within a control region..." (column 
2, lines 10-30)]; and 

Calculating an average temperature from the plurality of different sensed temperatures 
[ "The sensors and heater are part of an electrical amplifier which produces a negative thermal 
feedback and maintains the average temperature of the control region within a given 
temperature range" (column 2, lines 10-30); See sensors D1-D14 in FIG. 1; "All of the other 
sensing elements, i.e., the diodes D1-D14, are disposed at the opposite end of the substrate 10. 
It will be noted that the diodes D1-D14 are also disposed symmetrically about the axis 60 and 
are also spaced transversely from and extend longitudinally of the axis 60 so as to sample the 
temperature of the substrate around the control region 25. The transistors Ql and Q2, which 
also act as sensors to a small degree, are located on the axis 60. " (column 4, line 47 - column 5, 
line 5)]. 

Kenny teaches storing a threshold temperature value in a register and generating an 
interrupt if the calculated average temperature exceeds the stored threshold temperature [ " 'Hot' 
and 'cold' readings are averaged through an up/down counter. If the counter increments (i.e. 
measures the CPU speed to be 'hot') more than it decrements (i.e. measures the CPU speed to be 
'cool'), the count will eventually reach a threshold value that will trigger regulation of the 
CPU speed. Whenever the threshold is reached, the CPU clock speed is slowed. " (column 2, 
lines 2-18)]. The Examiner submits that a "counter" necessarily involves a register, and a CPU 
that "triggers regulation of the CPU speed" necessarily involves interrupt logic to generate an 
interrupt. 
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Regarding claim 15, Kenny teaches decreasing a clock frequency of the integrated circuit 
in response to an interrupt indicating that the threshold temperature has been exceeded ["... 
During this time [when the CPU is hot] the counter increments once each timing cycle and 
reaches the threshold of 8. The CPU is forced to low speed for a timing cycle, and the counter 
decrements to 7. " (column 6, line 62 - column 7, line 11)]. 

Regarding claim 18, Kenny teaches controlling the temperature of the integrated circuit 
by increasing and decreasing an integrated circuit clock frequency in response to the calculated 
average temperature [ " 'Hot' and 'cold' readings are averaged through an up/down counter. If 
the counter increments (i.e. measures the CPU speed to be 'hot') more than it decrements (i.e. 
measures the CPU speed to be 'cool'), the count will eventually reach a threshold value that will 
trigger regulation of the CPU speed. Whenever the threshold is reached, the CPU clock speed 
is slowed. " (column 2, lines 2-18)]. 

4. Claims 6-7, 9, 16-17, 19, and 21 are rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Emmons in view of Kenny as applied to claims 3, 5, and 14 above, and further 
in view of US Patent No. 5,255,149 to Matsuo. 

Regarding claims 6 and 7, Emmons in view of Kenny does not explicitly teach the 
claimed "threshold adjustment logic". 
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Matsuo teaches threshold adjustment logic to program the register to a different threshold 
temperature in response to an interrupt from the interrupt logic indicating that the threshold 
temperature has been exceeded [See FIG. 3, S102, S105, S108, S109; also "a temperature 
abnormality detector for an electronic apparatus, comprising a plurality of temperature sensors 
arranged near a heat-generating electronic part mounted on an electronic apparatus, [...] 
second discriminating means for determining whether the measured temperature value reaches 
a first level set within the predetermined range and a second level set as a value larger than 
that of the first level... " (column 2, lines 40-65)]. 

Emmons in view of Kenny and Matsuo are analogous art because both are directed to 
thermal control of integrated circuits. 

Matsuo expressly provides motivation to combine the teachings, such as to detect and 
recover from a failure in one of a plurality of thermal sensors ["It is still another object of the 
present invention to provide a temperature abnormality detector for an electronic apparatus, 
capable of discriminating a sensor failure from a temperature abnormality to repair and restore 
the apparatus for a short time. " (Matsuo, column 2, lines 35-40). By combining this feature 
with Emmons in view of Kenny, a "temperature stabilized semiconductor device" having a 
plurality of sensors and an averaging mechanism, and having CPU clock speed slowdown to 
prevent overheating, would be even more reliable because of Matsuo's method of detecting a 
sensor failure. 
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Therefore it would have been obvious to a person of ordinary skill in the art at the time of 
Applicants' invention to combine the teachings of Emmons in view of Kenny and Matsuo to 
arrive at the invention specified in claims 6 and 7. 

Regarding claim 9, Matsuo teaches halt logic to halt operation of the integrated circuit in 
response to the calculated average temperature [ "halt means for interrupting power supply to the 
electronic part and halting the electronic apparatus when the measured temperature value 
reaches the first level and then the second level on the basis of an output from the second 
discriminating means. " (column 2, lines 60-68)]. 

Regarding claims 16-17, Matsuo teaches programming the register to a second different 
threshold temperature in response to an interrupt indicating that the threshold temperature has 
been exceeded [See FIG. 3, S102, S105, S108, S109; also "a temperature abnormality detector 
for an electronic apparatus, comprising a plurality of temperature sensors arranged near a heat- 
generating electronic part mounted on an electronic apparatus, [...] second discriminating 
means for determining whether the measured temperature value reaches a first level set within 
the predetermined range and a second level set as a value larger than that of the first level... " 
(column 2, lines 40-65)]. 

Regarding claim 19, Matsuo teaches halting operating of the integrated circuit in 
response to the calculated average temperature [ "halt means for interrupting power supply to the 
electronic part and halting the electronic apparatus when the measured temperature value 
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reaches the first level and then the second level on the basis of an output from the second 
discriminating means. " (column 2, lines 60-68)]. 

Regarding claim 21, Matsuo teaches generating a first interrupt if the calculated average 
temperature exceeds a first threshold and a second interrupt if the calculated average temperature 
exceeds a second threshold (column 2, lines 40-68). 

5. Claims 10 and 20 are rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Emmons in view of Kenny, further in view of US Patent No. 3,843,872 to Shimomura. 

Regarding claim 10, the rationale shown in the rejection of claim 1 is incorporated. 
Emmons in view of Kenny teaches an integrated circuit comprising a plurality of thermal sensors 
and an averaging mechanism as recited by claim 10. Emmons in view of Kenny does not 
expressly teach an interrupt handler as claimed. 

Shimomura teaches an integrated circuit for precision temperature measurement 
comprising a resistor or thermocouple as a temperature sensor (abstract). Temperature 
measurements are taken and a computation is performed on those measurements, producing an 
output result stored in a counter [See column 3, lines 45-50; the function is described in columns 
4-5, resulting in ["For example, of n=100, the contents of the counter 2 may be converted 
through a binary-to-decimal converter 33 under the control of a controller 32 into a 
corresponding decimal number, which may be displayed at an indicator 34, and whose 1/100 
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fraction may be read. Numeral 35 designated a clear terminal of the controller 32. " (column 6, 
lines 23-30)]. Shimomura therefore teaches an interrupt handler to display information regarding 
the calculated average temperature to a user of the integrated circuit. 

Emmons in view of Kenny and Shimomura are analogous art because both are directed to 
thermal control of integrated circuits. 

Shimomura expressly provides motivation to combine the teachings, such as to achieve 
extremely high precision and to provide correction in temperature and other measurements 
(column 2, lines 15-24). By combining this feature with Emmons in view of Kenny, an 
integrated circuit having a plurality of sensors and an averaging mechanism, and having CPU 
clock speed slowdown to prevent overheating, benefit from reliable, high precision temperature 
readings. 

Claim 20 recites a method corresponding to the integrated circuit of claim 10. For 
rationale similar to that shown above regarding claim 10, Emmons in view of Kenny, further in 
view of Shimomura teaches the invention of claim 20. 

6. Claim 11 is rejected under 35 U.S.C. § 103(a) as being unpatentable over Emmons in 
view of Kenny, further in view of Shimomura as applied to claim 10, further in view of Matsuo. 

Regarding claim 1 1 , Emmons in view of Kenny, further in view of Shimomura fails to 
expressly teach the interrupt logic recited by claim 1 1 . 
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Matsuo teaches interrupt logic to generate a first interrupt if the calculated average 
temperature exceeds a first threshold and a second interrupt if the calculated average temperature 
exceeds a second threshold [See FIG. 3, S102, S105, S108, S109; also "a temperature 
abnormality detector for an electronic apparatus, comprising a plurality of temperature sensors 
arranged near a heat-generating electronic part mounted on an electronic apparatus, [...] 
second discriminating means for determining whether the measured temperature value reaches 
a first level set within the predetermined range and a second level set as a value larger than 
that of the first level... " (column 2, lines 40-65)]. 

Emmons in view of Kenny, further in view of Shimomura and Matsuo are analogous art 
because both are directed to thermal control of integrated circuits. 

Matsuo expressly provides motivation to combine the teachings, such as to detect and 
recover from a failure in one of a plurality of thermal sensors ["It is still another object of the 
present invention to provide a temperature abnormality detector for an electronic apparatus, 
capable of discriminating a sensor failure from a temperature abnormality to repair and restore 
the apparatus for a short time. " (Matsuo, column 2, lines 35-40). By combining this feature 
with Emmons in view of Kenny, further in view of Shimomura, a "temperature stabilized 
semiconductor device" having a plurality of sensors and a highly precise averaging mechanism, 
and having CPU clock speed slowdown to prevent overheating, would be even more reliable 
because of Matsuo's method of detecting a sensor failure. 



Application/Control Number: 09/707,448 Page 15 

Art Unit: 2123 

Therefore it would have been obvious to a person of ordinary skill in the art at the time of 
Applicants' invention to combine the teachings of Emmons in view of Kenny and Matsuo to 
arrive at the invention specified in claim 1 1 . 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jason Proctor whose telephone number is (571) 272-3713. The 
examiner can normally be reached on 8:30 am-4:30 pm M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Paul Rodriguez can be reached at (571) 272-3753. The fax phone number for the 
organization where this application or proceeding is assigned is (571) 273-8300. 

Any inquiry of a general nature or relating to the status of this application should be 
directed to the TC 2100 Group receptionist: 571-272-2100. Information regarding the status of 
an application may be obtained from the Patent Application Information Retrieval (PAIR) 
system. Status information for published applications may be obtained from either Private PAIR 
or Public PAIR. Status information for unpublished applications is available through Private 
PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. 
Should you have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 

/Jason Proctor/ 
Examiner 
Art Unit 2123 

jsp 
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